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PURPOSE : To obtain a method which allows the reading of memory contents of a NOR 
type non-volatile memory with a lower voltage and a lower power consumption. 

CONSTITUTION: Source wires Sl-Sm are arranged parallel with word wires "Wl-Wm with 
respect to a memory array where NOR type non-volatile memory cells (Tll)-(Tmn) are 
arranged in a matrix. When memory contents of the memory cells are read out, 
potentials of bit wires Bl-Bn are set lower than that of. a selected source wire. By 
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action of a non-selection memory cell. This also eliminates charging or discharging 
by reading memory cells arranged on a common word wire in a batch thereby enabling 
the lowering of power consumption and further allows the expanding of the margin of 
variations in the threshold voltage of the memory cells. 

COPYRIGHT: (C)1996,JPO 

Previous Doc Next Doc Go to Doc# 



http://westbrs:9000/bin^ 07/08/2004 



(19)H#B#IW (JP) 



«2> & m & 1* & 3£ (A) 



aomftiw&ji** 
#H¥8- 106791 

(43)&BBB ^8^(1996) 4323B 



(5i)inta» «ne* jfrtaess^ fi m^mmm 

G 1 1 C 16/06 
H0 1L 27/115 
21/8247 

G 1 1 C 17/ 00 520 A 

30 9 K 

i**«<Z>»cll OL (^r24H) *»Hlr«8< 



<21>fflH## 


#^¥6- 238758 


(71) max 


000005821 










(22)fflSiB 


6^(1994) 10J3 3 0 




*KflW«C*^R^1008#* 






(72)5S99# 










*E)&PW*^pgjtioo6»» »T«§g 














(72)5Egg# 


m$ w 
























US ■ * 








*EJSPm*^R^1008Stt »T«& 














(74)ftSA 


im± mm & w-2=g) 











(54) *£3«*®^S©«Sfc!fifc 



(57) [gift] 

imf£) NORM^S^ft^=E:'J-fe/KTll) ~ (T 
mn) Z-?VV9xmzWW.l,T%ZX : *:V*:>l'TV4\iZ 
JtU V—XWlS\ — Sm S-^-K&Wl —Wmk^fr 




1 & § § 



( 

1 

mim 13 SS»5r< k b . 7-.X. h w 

■toPtffythWE?! UT** Jt*y b;PTW t . -LIB 
.* ^ y -fe;i/r W-f tftfT;6rffi£iEBS futS- >7^'^ 

wcg^3:ft.&ffii8cob-.y Mgfc. .Lffij^y-ir/wrv 
Sfts^oy-xtit . ±^-YWii:mm-htitb 

JbfEb'y h^^ffiSr^imfit^t, 

i man 2 ] m&k i lem^^frie^gco^iJjTj- 
±iE^yb/uoteiii^£gg*amgL ±jE*i«a 

±fe^ * y -fe*oBttrt«* gi*aj-*iB . *ss?y 

uk&iu] w^iix«2S«co^^iaii^ac7) 
j^*y-feywoB*rt**K****-B. iffiKv-^ 

±ie^*y-fe;p<5oieitf*i§s-^7t*-rK, Jbiasifty- 
as. 

Hl$£6] IfSSSl. 2. 3Xl±4fE3Stf>¥3|{*iE 

jja^^y-fe^iaisrt^tt^-r^, afirat:* h 



2) W8-106791 

•- -• 2 

[IW33S7J 8IN8R1. 2. 3, 4Xt±5S«<7>^ 

stj&^y 7H iif^xj47i*^y tamcfett 
^ainw^tfcftss^y-xiigcomaj: >5®<i&g-r 

[W^S83 I839S1, 2. 3. 4. 5. 6Xt±7fE 

io ±%s*m$mx : e:v-t/ukLT. ±mv~z.t±Mmm. 

HT&H1. 2. 3, 4, 5. 6X&7IE 
JJBTWItt^^y-feA^^JtE^^y b7V->"^fc 

20 ffiifctrffi. 

[man 1 o ] it*«9fE«fc«D^^«f£S«orap 
x5»**«wi. ±e>%y h7^^*?cr>v-xim 
imanni nasal. 2. 3. 4, 5. 6xi±7 

^ftffi L S V ><l*t^iC*J tt -5 ^< =Er 'J -fe/KO L ^ V ^1£EE 
30 &ftfca^UT*J§, 

[0001 ] 
[0002] 

^ 3 F4-356797^#S, 1f^¥4-l5953 ^^ItC^StL 

sri:<. ^^tt^^ey-fc^flim-ra^^y-fc/Ko 
y-xtdfiasiiTwa y-xfgtt y-^fa-^ 

S^fTSJ:o{=t3t«>co*sai4>ttT^5. KIT. 024 

-a 2 8 t . (£5feo;Rt36ifcx =e y - t^ t 

JWlLfci|m»f*aEl«Ktfcov»TBHW6 . H2 4 lift 
5f«0^«cfalggS<0 y a -/ 7 HBH-C* S . 1 0 Hi 
y^'J-fe/WTU^. 1 0 2\ixi^7 : a-rmM. 103 
50 {i^^Axa-^lHllS, 1 O4«y-Xr3-^0SST' 



3 

>r i o i^-ar$r^-rinis&ia"cs>§. ^crrTii—Tmn 
Ji^Sfltt^ y h?y>?x;*\ wi — Wn tiv— K 

S. Bl -Bn lib'.y>*S. SI — Sm tey-XllL S 
Al -SAn li-byxryT. ST1 -STn te?lJ3I4R 
fflh7>y^, RD1— RDra (in^-rn-y. SD 
1 — SDm iiV-^-rn-^T-feS. 02 5(^^tid 
IZ&X^V h^y^X^Tll— TmniiV— X. KW 

savors . zlx. mimzmwztitihyyisxi? 

Tll~TlnO^-M;i7-KSWl fc„ m2ftteW,W£ 
fLfzb'y T21— T2n<7)^— M*^- KSW2 

£ H ^mOTI^il^: h 5 V^X^Tml— Tnin^^r— 

im:IBa£ix*: h^V^X^TU— TlnC7)V~^V 
-XSSI S2ff^SSa^il/ch^V^^T21- 
T2nOV-X(iV-^S2 ^m^HlEM^*!*: h 

^X^Tll— Tml^KW^it'v h^Bl tC, Sfl2?f] 
KE^tl^h^ >">^^T12— Tm2CO KW yteb'*y 
hSB2 mn^lBgS^h^V^X^Tln-T 
mnCOHW^ib'^MgBn ^ix^ix^^nTV^ 
&„ -T^^. "7— KfgWl — Wffl tb'ybSBl — B 
n COBc^C^^y h^y^X^TU— Tmn£IJfi-f &N 

0 RM<7)fgj£T-* £ . CI .1 V 1 ?— KSW1 — Wra fc y— 

x^si — Sm JiRltJSn&itrEcxr. v-mwi — w 

m lin^fn-yRDl -RDb £yvf LTSr&n^ 
3— rHJSSl 0 2{C, V— XSSI —Sid \±V—XfZI 

-ysDl -SDm £I2SLT&5y— X-r=r— ^08 

1 0 4fc:ggES*i£— h'ybSBl — Bn (4*7- F 
SW1 -Win y-XSSl -Sm fc{4it3rr&:frft 
(CffitXT-b^XTVTSAl -SAn £^LT#?^-r 
^^SB&10 3^^$ix^. ^LT. f^T^id 

&b^y M&B1— Bn .-t y h^V 

^X^Tll— Tmn£gT#y— XSSI -Sm kS&g 

i^mtmc7)T-?m*fcLttt,z^\,yxmwt% . e 

E P ROM Wta$it^^a^(4^*IE1^ETi^ 
^ y h 5 y ^'x^co L£ v^fltemssWfcfcS < 3Wfr&* 



3) WRFFS-l 0679 1 

4 

y4rn^WK»ajL«B«BEVccJ: 9* LftlMWEfc* 

i*wt "o" «« s ^ ^ y ^am^m LwmmEv 

[0004] gfljUf h 7Vy'X? T22Srrtjgt--&> * »J 
-fc/U (tlT. -X^y-fc/W (T22) ) 

3HR7-FSW2 ^AfflLBiSffiJEVcc («ilf 5 
V) fcU *BB«7-M»WU W3 £g*6mftVss 

io (mittov) m. H«Hcaiiuy-xi»s2 

ttttVssteU fBSffiy— X«S1 . Sm Srg^ajL* 

B2 ^-byxryT-Sr^bTVrm^t. ^Iffit'y bS 
Bl . Bn *»BWffiVs^a«J(«fl[Vssfc:*->fc* 
t7n-f^ Hfig^ti. b"y hS^ti-fey 

X.T>7-tfW&ZtlX^&ti#>. \z>y hS^mfitiVna 

fc-je*WffiT»*i:-*-4. ^SSRy-xSfc^ 
20 hS^ya— f -f^W^^fcl.^L^ 

■fe/W (T22) tfi "0" ^ffl^r/b^^y-fe/P (T22) \± 

U-fe* (T22) "1" «JB*6Hft:v M»B2 fri>X 
^y-fe;U (T22) tl-sTV- XSS2 fc*a**86h. 

4. b*»y hSB2 ^mg!^#*i*-byxryrT^si-r- 
h^h x"f-?imfra&tL& . sa^co^^tt^^y 

30 -TJ:3fc^ : ey-b;KT22) kHtt # ^httB2 

SiiT^fi^BHW^y*^ (T12) WiSBtefliLSv^ 

y-XSSl C0W&tfVrmX$>*)tL-v hSB2 
X'fohtzth. b*-ybSB2 3^feSl «4«|[»iaHiK:< 
<. SSHW^y-fe^ (T12) #±I^Kf7l/7y 
gy-ffcLTV^^RRO^BSR^^y-fe/KT^) *K»E 

y-XSSl *7D-f-f^tt***tWI 
tc. b*-yh»B2 *fey— XSSI W±SffimSK±SE*i 
40 -f . JBWl^* y-fe/U (T12) SIWl^fflLklttSrfe 

[0005] 

2 5 tc^-r j: o %^co?mmz* * y 

*»*B«BWTIi. »*5W J WB5HBf#t^y7T-f 
Sf^Srfrd i tX^m LX i>* =E 'J ^)V<T]W&<7)\ZL>r> 

^^y-fe/uSrxr^v^Hy-ft: (L#v>ffl 

50 ^§Btxm£i^vC. ^FMftiBSw ^^^^-^S-SP^ 



5 

TZWMz$>Z>. 

[00 06] £t>t,Z. JFUftfeX^Oh^^^Xf in 
\ZX 9 v u-x 4 v 

i2 7i±x^7^i7D-f^ >-7r-hmmn% 
^zhy>isx?<nmt£m®mz*kt. m2s 

( a ) . ( b ) fcL Ztl^timtlstzX? v ;7D^-f 

4 wf- htm ttim* =ey h?>i/x?t 
If omo s h 7 y (7) h u-f yfg i d -y— 

hmJEVg if^Sr^r. I2 7^^T, 6 U±yu- 
T^y^y— K 6 2ter?:xhn-/I^-K 6 3teK 
W>\ 64JiV-.x. lli^ttKKSwU SILL 

^m<mmr^Lx^h . c c (i^n-^-f >^ 
h-y-*i3§a. cb ii7n- f^y/y-h-*» 

i#g&m^&. Vcgtin y h a-;l^- h 6 2- / W>Sftn 

kw >mff> vs {±v-xms. vb 

<OWSLX~h&« 028 (b) ^Tidfc. 5MM)MO 
sv^y^^ri±Ku>f >-mEVd #0.1 V£2.0 V 

^y— h e> Mfz l # 1 ^iiffv Tf gt± k 1^ >f y 

W£lztebA,k:mFitr-%X2>&. —ft. 027^t 
-T J: "5 < is??— h61iiHWy63t^> 
HT^fil^LTfcO. FWV63fcr«EVd £9ftn 

-r& t ? n— t- w y^y- v 6 1 vfg^qneco^ 
&-mimm^\iz^tz:k < . rd vd ( rd 

= Cd/Ct) ®-pf§„ 3>ho-/uy— b6 2 
rd VtfrtfWKT-T*. H28(a)t« 
i^WlttX^y h^y^x^Tii. KWy^EEVd 
3^*50.3 V (W.2 -0.4 V) TtfttffiTLTlr^. 

[oao7] (**-«ffl3s*w»«) 

Ct =Cc + Cd -bCs +Cb 

r==Cc/Ct . rd =Cd/Ct , rs =Cs/Ct , 

rb =Cb/Ct 
Vcg=( Vfg-rd Vd - rs Vs - rb Vb)/r 
o£ 9Vfg=rVcg-hrd Vd + rs Vs H-rb Vb 
VTcgO = <VTfg-rs Vs - rb Vb ) /r 
VTcg=VTcgO -rd Vd/r 

&±<oxo\iZ^ *^)*:)V7V4 ftizm&$ix&&m 



4) WHFPS-l 0679 1 

6 

*JW^*y*>L»i>«. IttKiflBBtta*)"*-. NO 
RStf)* ^ 'J -feiPT W TliH8J*iB L#S£ 4>=S: v * i 

(c*«L*vM»KJII< "1" «S) -CiiH26^^IC 

6, tt*fflL»frcii. -tx'itzwmLtiZoiiZ. 

(0.2 -0.4 v) arc. *=ey-t/woLSv^»i. ffiog 

A' — B' StfC — D' fc^tt-*^R®fc?C&. 
[00 08] — ffiL*V^a«ffifc*5^TU. "fe^ 

VccOft/jNfflVccmin &B?lniLjfe^8Sai4»^L* 
SI (IWOjuAJAJt) S:W«-r6fca6fc. y^U-fey^L 
20 # VHittVccnin iH»l. 0 V^(4ffi< L^cftix 
K=5:fei:V^ (H2 60t*B' #ss) . NORlco 

=e u -fey^co y-;wi«^wi tags 

Sv^<m®O^^U^;l^)LSv^«ffii»0.5 V&Jt 

AB.O VTVccmin ^2.7 VO%££ti. 02 6OjS 
30 A' ~^BcO^|comfi:^IS:1.2 VPXTteLWfttittb 
-f. KV^ ymE^J:-S>L^V^c7>ffiT$:0.2 --0.4 V 

(A— B) co^il.O vjaTtL«r»*W«rfe*v^ J3L 

iflWlfc**. d^^>. tt^«L«EVcc*J(S<*6 
*. «itf»»«L«ffVcc36<3.0 VgflSicirSi:. H 

[00.09] — US L & v ^fltKJBtfXX =E U -fe/WiSi^ 
Ttf U^EVcc^O^Ml Vccmax S: ERSn L^^pklfe OFF 

50 ttjrc^^tiiHParfeftv^ jiofc^. -t<ou-?«at± 



7 

HPOrfc-f. Vccmax i 9 M90. 5 VgSfiLhlS< Lilt 

[ 0 0 1 0 ] =Sr*5 . *»&*IWP*>. • AM 

«W>H!LLfc#JW-&4:, ^Sv^fflaBfclrVoTfcTS 

[oo 1 1] i^2 5 t^ut «t a ^sasc^ai^tt^ ^ 

y -b A-SrfgSI Lfc33*ttEflmaR*ffi U8*CI±, 
y -b/K0 K W vtcSSR^iiSig^bV htfc£R* 

5. S2 5(=^r^=ey-fe/KTi2) ^=e'j-fc 

(Tjd2) TtiKW V*3tT$r<V— ^CfeKl^ffiL 

®Ttci-5TfT^M$ixTL*v\ r^hcr-zl^-h 

[0012] J3UiO i -3 SrKEKJ: 0 . Mi.{fH2 5fc 

(T12) A^tfrUyi'gyftL-CUSt^C. ffi 
L^V^miCO^^'J-b/W (T22) b* 
■v M8B2 lzW%Ltfi&ixt -y H&SB2 (Om&tfivffrlZ 

Mt'Jt/l- (T12) *»,UTlfvM»B2 CBS* 1 * 
jWU b'>yh^B2 wma^gE^ajU+gBififcMbT 
L4 5 . b'-y MSB2 <7)W®.WmtV&Wti-£ b'.y Ml 
B2 (cfS^L^ftT^S-feVXT^rs A2 ii&U£^ 
iftWt'J-fc^ (T22) ^L#V>tftt^-C$>Sfc 

[ooi3] *ftwcomi<ommi. mz-mwmzft 

[00 14] *^£0B2«01W(i. t$*fcBLeO 

mz&fte>ftmiv-xi&co3mMZffi±?& z t tz «t 



5) fff8-106791 

8 

mmtzmzcLtizhz. 

[00 16] 

[0017] itft«fcl*d<3B 1 *>#JkO||tfc¥8Hi. 
IE?!lLT ! 5r£**:y-b/UTWi:.. _tl£* ; ty-fe;UTI' 

io jn'ttftizmwztLtthy^itxfcoy-hiz&wi 
2tiz>imcov-Yi&t< ±te^ : ey-fe;i'7*wo^j*- 

^ceob'-ybmk> -hia^^y-b/UTP^co^iSiKrE 

ssfut&b 7 yitxficov-xtzmmztLZimcov 

±iEb-"/ h**»^*fci60>7*:3--*Ti»i:. Jb 
ffiy-^^^-TS^Oxn-^lHlS&fc 
^fld51igSO|®r£-3:i:L-C. ilBlgiStoy-Xl&D 
a*.^=5r< t <> l^y-x&fciiBxn-rnsimc.fc 
20 OS^U. ±l2SiRy-^.«atS^$fl.TV^±i5T:S 

(atcl^L.. ±IEb--y hSlW«{2Srmimfit:^L, 
±l5S^y-^K>^{i5:±ffiSimteJ: 0 t>S^HS2 

«^$<xSiJ'-<ir< fc t> l 'J -b;ucolB1trtS*^ 

[0018] mem 2 coftBficom t^sn . 1 

30 JhfBB i *it«aia«sai«tf[ict * 4 . 
[0019] iS*W3<ofK8e5i!bfc#g«> nmi 

*«iiy-im««tt*jjE»i«&fc«ft 
[0020] is^4 crmmnm tttmi. wm 1 

[0021] m&5<7ttw<vmtte3m±. n^m 

40 1.2, 3Xti4 cO%mzii^X . JJEX^EU -fe;W«0S 
«rt**BE»tft1R. ' JdE»RV-*«lcSN*3ii.T ^ 

[0022] n«96 com&m ^#su . awss 

1 . 2 . 3 Xf±4 <0fEHHt*S WC . JilS^ * »J -fe/KOlg 

[oo23] m&g7 vxtmmm tti^m±, mm 

1. 2. 3. 4XJi5<OfBag{z*5UT. ttaM!>7 
50 r-f«^XI4«*^y7T-fiW^K:»lt*tt»ajL*ff 



( 

9 

»t s mm y-^&wmft ± o <a < i&jg-r a^is-rfc & . 

[0024] IWW8«)W»0lllfcfc#8li, RSK 
1. 2. 3. 4, 5, 6Xl27Wf&Bjft:;fc(,vc % ±gpp 

[0025] n&a 9 om&m ntsss 

1, 2. 3. 4. 5, 6XI470«fiBfcJ3ViT. ±B^ 

«fflMfc* : ey-fcrt'rto.he* i E , .i h?>^fc lt. 
coo26] mm\ o&zmcomif^mi. 

[0027] mmi i <&m<rmitz^mi. mem 

1, 2. 3, 4. 5. 6X«47<03fc!9H=*5Vvt. "F«> 

Jbie^^y-fe/^ie-g^s-gg^-rK. 
v- Y&kwmmz* scares. & . 

[0028] 

[ffffi] IJUifOlSfiSfciO. «f#H*>»irctt, TIE 

[0029] m&m i-xuzvamzxiui . ^rasn-is 
^-ra^#iaii^Btt3v>T. ^y-tr/uotEHfljg 

0*>{£<l&g3*.&w:\ SURb'-y Mt£SR3*i&* 

[0030] l»S^3<0^Tli. If*^ 1 cOfiajcofjE 
fflWlDi. #aS*y-X»«b'y htfte>«tt(ceu>* 
t> . #£Six =e y Wfr i/-r>a v-f t lt i>4¥ 

v>. UtA^T, WMZ-tiiL-tmmizffijk-ZtLZZblz 
=5rS. 

[0031] I»*«4C0%BBX'{4. iEHfrSSDB^tBL 
71#^5:<3:a. 

[0032] lt^3S5<O^T-(±, StfRy-X&lhco-*- 
LteSj^tcmflEd^D^fLSOtiiSJRy-x^tSiRv 



>) tif8-106791 

1 0 

[0033] »*iS6 io^BH-cii. y -t/pco^a} 

Log!, ^iMlRb'-y hSfflitt*'7U-f'( v^c&S 

co-C', b'-y hm±^<7>3ffimiz±&mjjc?)fmi)<$miz 

ix&Zblz^h. 

[0034] m$o%7 Bjfflni. <y 7 r ^ ^oa^ 

EEJ: , )ffi<-rSii:l=J:i3. 7r>f ^iciJV^TtiL 

J±^tb Ltfim=® L ^ L # v ^ttElrT S c: f: *fnj#g 
T-fty, ^y^r^BfCO "1" #JB<*>L#lMi^Eco± 

EB£i§< tajrr s i i: a*r# , ^«de^a^ l # 

[0035] ff^StO&Bjrm. L 

^^^yx^f < Lxm^ftLmfttimtz-tzz. b 
[0036] ii^9 x«± i oe>mix'i±. T&mt&x 

tiJ-fe;K:x7'J y h h flBtfy -lft7D-f 
t^oTHSOT, 7 0- r-f hZ>V— xm<r> 

mm&i$mi*:% < k u-f >H5o^a^Jt!±?&if o ^ 
tir^Tfey. y-xsfffc±su#v>ttmj±®T^# 

[0037] 1 1 cOySHJI-m, gg^ffi LmflES:^ 

tt«E£K£ LT . ^& 'J -t;K0iEM^c0§g^m L A»- 

[0038] 

[^S6fFi|] JUT, *^<?>#iafiWk:^^-C. #^r@M 

[0039] mi mmm) ot. *^{;*>(ti»^ i 
mmco^mtfm&WiCDmmfimiz^T . eii~5 

^S<75ya -y 9 ®8mi±m2 4 CSL-t»D?»Stt 
^#«cfE«^SiorD <y ^ @SS0 fc 131-T'S, *)Wm&£ 
BS-T 4 . * . m 1 fc^T ¥SttSJte3SB<*>;>c ^ y -t >w 

^Me-fg^^o^ ^ y -fe/ur cotmb m—x-8>z . 

■t%fr1b. ^h^V^ry-Tll—Tm&flj^&^y 
*)\s£mftnm<7mMmzmWLTffif&ZiV. ^^»J-fc 
;P (Til) ~ (Tmn) , 7-H^Wl ~Wm s h>KS 
Bl ~Bn , V—Z&S1 ~Sra . h^Vi 7 
X^STl — STn . -fyXT^ySAl ~SAn . a 
^-y'RDl — RDm . *7Af3-l V—Xrf 
a-^SDl— SDm ^ffil^SSnflUi. «*Wfcti 

w«H2 5fc*ta»fcHtT»*. -t^rv 



(7> 

1 1 

TJi^T^fc'-y M&B1 ~Bn IzWM^tlX^h. 
[ 0 0 4 0 ] 0 1 &#5SL5r*>%. XmffiMlz&tfhm 

iiW2 2WXy-^iSS2 fcgatSfl&.Xty-fcrt' (T2 

1) ~- <T2m) t-«fc«»aj"t*&fc:-5^TKW<-i 
{.WfcU ^y-fc/U (Til) t (T12) (i^rP-yi^ 
a Wfc LT US t (65^ £ . SitRy- Y HW2 <0^(2£ 
iS»JBL«i!S«EV C c «*U<f 5V) HttfeU JHHC 

ov) tRjtr*. RB#toas?v-^t8S2 awk^k io 

AfflL+HttaVm («£fef IV) £K£U sffSRV 

. -. Sid OTffi*tt>ttt'ttVss(ER£t- 
£„ f<t«Oh , 7 H&B1 — Bn coSffi^-fcV^ 

•yb&Bl —Bn |:li-feyxrxr)6«ft8StlT^4ife 
b'-yhi&Bl — Bn om(aj±^mftVss#>f,<Ii#> 

hltBl ~Bn cr>Wm±-&(OWJ£ (git&^&Vss) X' 

[0041] cubo j: a t«»«ftttftfc*j*t**SK> 20 
n^s^rsfc. «±<f, ^=eu-t/u (T22) # 
"o" tfn (XLftvHEmi) *«r^*y-tip (T2 

2) ttfMHf-raS*«$*V*. -^SU-fen* (Tl 
2) li^tex^Wi'sWfcL-O t'yMB2 

Tfcifcfe.x^y-fe/i' (T12) fcH«a»*8Hu8rv*. L 
fc#oT. fc'-y h»B2 tcti^S^Sat-f^y-fe/l' 

(T22) ifi "0" «SSt:ft5-lfc&«E*D-C&S. — 2u 
Mitt. ^^E'J-fe;U (T21) # "1 " ttJB («LSV>tt 
HOB) * U ( T21 ) Wtm LXWmm 30 

*u f-yhSBl CiiSSS**8£h.>^y-fe;P (T2l) *< 

"l" tt»fc**cfc*attirc*«. rit. 

;U (Til) Ji7 J ri'-yv'3>'-ffcL-Ov&# { . ^^y-fe^ 
(T21) jWWLTSBl£*SbK*%y-&t' (Til) 

EH3#LT^««BP116aTV-^«Sl ^SarfflT 
L4*>!SrV]«8EJcx*y-b^ (Til) *)l,*v*tf*ffii 

MM&I1XV1&.. 

[0042] Lt^ot. *$smw$i7t-ti ufrsrc 
v-Hisw2 tv-^i8S2 (D^m^tatmcom 

m.^maThtHfX\ -fc^ ( T21 y ~- ( T2n) £ 40 

tcJt^. hkwh URBW^v ^WS 4 ^ y 7 t >f «fO0^ 

[ o o 4 3 ] *fc . t'-y bmtnww-xwititma. 

W&Vssliz3SS£ZizX^&iz»>. OHfct%y-tE*fc£ 
BEtcJrS L&vMUTFIOBBf- ftlWE»fliUttBC6 

50 
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[0044] &*5. ±aa»»«L»fmj:. amy-* 

U fflytW "1" flMfc&HraHtt*^ tr 
Sfet. y-^^epjirrs^diL+BfiavriD 

**. WRXtV^MP "0- «SS (SLIV^I 

#!»> ^r^tfy-^WEfci-sastx^y-fe^L^v^ 
" o - vmn* =e y * l § v *«be*>tir*+ 
mss^sgix^v^i: a tc-r s £ t ** t# s. no rs<o?f 
m?e>tix^ztf±miiwiizm?t>iix^-t. nm>^ 

[ 0 0 4 5 3 . £1Z . ±eKMn<9BE»ai L*ST?I4. a 

jucom^thLiffoztii^imx'^. wiif^t'j-t 

;W (T22) SS^ajL&ff5*&W±. MKW1 
—Win , y— XiSSl ~Sa V>W.ffl±±sZm 1 tC^-fm 

ctfc a«t--y msb2 e>mmimufimm®.vss 

(0 V) (C-tS— *\ ^aS?t*-y b»Bl . B3 -Bn 

K:■t^L^^<l:V^. ^co^tt,. ^co'^tiiLimt^ 
^rO. aS?t'»yhfgB2 <0«(Sfa6Sffi«!«fiCVsstiSV^ 

jh-rs i fc 5 . ±isiuswco jt 3 fe. a 

[00461^*3. "O'ttS^ty-fe/KOL^iil 

fc#. BE»asL^tEy— xSEtEisas^^ey-fe/KO 
U# lrHUflcT»*» < J: 3 fc»«y-A«««ttt 
»3fet*ur. " 1 " «W («L* VHUXS) 

3-'- h fc y-^.<o^fi^&ifc£^§ < -t&mmt lx 

l±. EI24«±03k:^rri3=5:1Sii* ? ftS. 
a3fcfeV^T. lli¥9MHR. 2{±3-*-hiSg^K. 3 

\t7n-7-4 >iry-bm&* <uz®s&mm. 5\xy 

•fLT. H2l=^rr0iJT'<i» y-X«*9kFW>f 
i£8 fc *»^*fflfT-y-^«« 9 <0^7 o-t- < V^3-' 



(8) OTBTS-l 0679 1 

• 13 14 

tt:. m3izm-mxu. xry h-y-hm&b*-? mzmixwMLam^L^tmmto^mizxn^ 

[0047] £jfc, "O" ttfiSW^^'J-fefKOU^^tt £{£0.5 V) . *^S60!l<O^.U7r-f tcJr^T^^U-fe 

wsfoTMt. mtim^^n^m^co^mzx o+ ;k?> t£ ^mm&<oftmm 5 <om&A~-B , c-~dt 

^*<^T'#=5:V^*,#i^^ *cWfr£fc«y- ^L*:J:3l;:&S. o4 9. " 1 " «nw>TTR«fiB4jS[ 

x^fcJ:4a^*y-fc^L**Htffra**L< AOgffi:. JJKS&Hj£B«01tta:fc:, "0" W&<7>T 

JEfc£S.*^y*>u<oUSvMW^±»5fc^iS£6 5 fc 10 [ 0 0 5 4 ] - *\ M^cof&a-tiJ Ltc:fe»tsy-^«ffi 

n— r -f y^y- h^3OiTFO®l£fc<0igfc:¥^*: -xmEEi 0lSV>3E*aj L+fSjmftVriD ( l v> iz-f 

miitntmmm<tt7*:"/bmm2 9Ziii$x.tiffim z>. gt«i27, 2 8t^a-mG«^^TSL^ 

[0048] S^tC, 0{*l-S&-r53!p\ 03t=^f i-5 :ffi#JgJ±. 15WW1A' ~B' StfC ~D' X'^rf 

ttxro* b-r-bffitkizLx. yxn-7-4-sy<f-b xoiz. m.&<?)m*-iiiuzi3tfz "i" $m<oTwmtiL 

*»-Hu-f ymizms;Lx\,->&i,<?>X't>£\\ a&A' wstc^ ±.ismai±^B' otat. -o" 

[ o o 4 9 ] snb . ±ism i mm&mwrt&xamsR tfm<7yrm.mm±£.c • conmz . jjss&^d - o 

y-^cr^^asr^aiL+^miavrm (0!^.{f i v) 20 m&t&s. as^ffitsr^Lfcid^r^t 

«=RfeLfc3&». mnv-^^mm±m^tjiL^mmK *z<w±&mLiz* : ewi<m-fX'$> y ). aasi^y 

Vcc fc LX l> X ^ . *M±m&l&frttt1titfm<r> ££X'hh. "i" #me> 

[ 0 0 5 0 ] s jjew m^Jcoiste^r(±s l§ \,^mw&nii&mm±3iFfflRx : f:v*>i'&mmx-& 

[0051]5rt3, ^USt^toWl^tt^* U fcrli^o fli»±, 12 5 o£itrc^-f «fc 5 Icj£AA>4>j5B • oiatdW 

— r-f y^-h£^;ifck<D£ffl^;&\ MNOS ®L=Grl*fU£3:£> : 5:V , >. — *\ ^PJW'O; 

(metal nitride oxide semiconductor ) MX^'J&l' 30 ti. 05cO^O^[A*^jii:B(?)EI{C:$lJ^l-rtl.tf «tV^. 

^t'G-ft^tt&MOSh^^'X^iO^+^/l^liSJi laI26T-«i:s 0 — A' ViiLtX^ifh. 

(otmmicmtt&ALx. t*^ism&z$&£Zit& tre&&vvp. *m&mxit* o~a[si#o.5 vpxlx- 

[0052] mz. *mmiz&tf?>*<.v 7Tjumz u^-o-t . v— <~?hc\ ttfx-z &m&& 

>\,coLZ^BS]£ftlG(?)®!®m*7ikLXt3*) . mtli&F I 0 0 5 5 ] Srfc. W=i3(t£ " 0 " 

NORs^s^ii^^yftt "i " mmzw&th^ ^^n^^mmi-zi^iizL^^mnKt-MK vx& 

z^M±inimm-ii^x'<V7T>(i:ft%o. <. 

X'i>* t >>-t;b^ " 1 " *i®fc^-f SiWEfciJVvt^ 40 [0056]it. Iffi^-V 7 r 4 ■%mizi5l1&m?t-lii 

07 r 4 £?r=Sr a ^r^oV%T^S . l,XimmV-73i£Lcr>n&$:m£tfO. 5 V t Ufe**, i 

[0053] -HKWt:, ^)7T4mfeX'\±. ^t'J-fe tttl!ft^$tLS*>(?5T-«^rV^ 

" i " wmzm&-t&'^ tt,%&x"&* \,zw&t [oo57]$^»c, Jbie^ u^h ^stcfett^it^ 

x7mi^L.t "r«JB58f-jTi4WWW vsst-ra k t^*>\ -fe^xrvT-^y^rw^sfit 

S . mm<0^^ y -t/W* 4 " 1 " «®l-=5:oTV^If## S-it^rtS^-ttAStRb'-y MSom&Sr^ta^Vss 

B^-X«±M*lW^&i^TL. BrSO^^y-fe/P* 5 "1" <t <iliRy-x|§U0fl;{SL}; < LTfeiv^. 

«cffi(==sr-5Tv^(m{f?i^^xEnspL. mm<v** tooss] **atw-wi. w^ty k U7n 

y-b;U5-fevxr>-TT-«iso-rs«rts-^ 1 7iS-r. 2f^ -t--* V^-h^iftt^ffl^fc^. MNOS 

mWX'\mWO*^V^)V*^yXT>7*T(OW&\±. 50 (metal nitride oxide semiconductor ) S^^y-fe/U 
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9 4 m^Mmt* ^ V h ? * £ fflv ^X i> J: \\ 

[0059] <» 29fiH0i) mz^ m&ftLtiTi&tmsi 
/it. mi, ffl8t±^2mmniz&ftzmfr&Lmfe 

^^y/f-v-h^utOT^. *mmtz& 

V&^mZWgiSv>7'^y ? BHHSK2B2 4 £5* Lfc 

Eiea^^y4r^ru>f»^)**w4aBai±. -tie 
m^Mfrw^tsiai^-r^t^iiit-cfto. rh 

[0060] 06 »±, ±fE0ifc5^*ty-t/wrw 

rtcO^^r'J-fe/U (Til) &tf (T21) „ h'-y h&Bl . 
V—XWiSl , S2 . V-Xfn-ySDl . SD2 . 

-tyxryrsAi at/r^s— - (Td ) cogfrfrSri? 
ffl^-riHiKErcfts. y-^fn- ^sdi , sd2 
rtw*. wti#v^ssi . S2 t^ajL+ra 

«ffl[VnoSftfftf *fc36^MOS h^^X^TRlm. 
TR2mk. ^rV-Xi^Sl , S2 fc:S3ft«&Vss£ffS& 
fS^MOS b^^X^TRls, TR2sh* J E* 
£ilT^£. -C-LT. MOSh7V^^TRls, TR 
2s^-hWi. ^-ft-pne-f-SDOl , SD02 ^fit 
l&SfU MOSh^y^^TRlDi, TR2mCr>-y-hlZ 
14. ^h.«XfI#XDECl . XDEC2 

^BfifclESgS *i S t COT (i^5: v > . 
[006 1] NB(4t> hmS-VT'h*). tf* 

MSBi fctt, m^YSGizx-oTumztizMiRh? 

>iS**STU*lYLxmMZ1xX^Z>. NDIi:/^ 

■*YSGfc:J:->-cei»3fi-6HS?h^v^^STlb* 
tfl/CSSiSirtVviu TRdmfcWS— fc/P (Td ) co 

i>c0X*h&. TRdrli^S-- (Td ) coy-Xfc:^ 
«ttt«tttife*(?)MO s h^y^^t* t» . ft 

[00 62] mz^ mi<F>9A SV^^r-h£#8SL 

07(4, /^'J-fe;P (Til) *BMtf£U mz* 
^V-^/U (T21) £R*rt£U BBE^U-fc/P 
(Til) tB^-r»^>»«-^MB^ftSrr. iHMft 
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i¥tLX. fg-tYSG&High £U S^hvV^X^ 
STla, STlbS3J513*fe44. g^RESETSi? 

-bfy M§*y- H D B k<0«ffl[*«flfe««li[Vssfc: 'J * y 

h-r*. mz. wtfrftvmz&^xiz. x^v** (t 

11) - (Tral) OVv**ft*lO*WiU #«RV-^ 

y-fert* (Til) *W*rtf*»fr. «#SD01 SrLow 
10 ff-^-SD02 S-High fcLfct^ ff-f-XDECl £ 
LwfcU ft^-XDEC2 SrHigh tftMUfe<. ft 
#XDEC1 tLate-r*kW«McaffllT7-K»m £ 
High fclU #3HSll7-HaW2 ttLowfcffftLfci* 
fcrr&. c^fc*. »KLfcX*y-fc/MTll)# 

Brf^fiHOTrl, (39200m V*IjK) N "0" 

Sa»L*vi..c*Lk|ilB9fc, ^s— (Td ) Wo 

20 fcfia»Sii*. ^LT. tr* MRy-FNBk^S— fe 

SAl hcO«g!$r«J0^^<, ft^YSG^Lowtc. 
SiiR^— FjSWI <0«ffl*Loi*r. d-^XDECl SrH 
igh (C. fl-^-SDOl ^LowtCf -tcOSffitC. -feV 

xr^rsAi tffitt-fts**'«. ft-^i sae^l 
(T2i) *^LrK»«f^fcH«-r*o. R«u 

30 

[0 0 63] *fe, 08(4. *2Sai»lfet5»t*^ : E , J 
WW^t'J-fe/P (Til) 2M/ (T21) „ tTy 
MRB1 . V— , S2 , V-Xf3-^SD1 

. SD2 , -fcyXTyrSAl a^5-fc/k (Td 

SD1 . SD2 «X*h-*V— ^»S1 , S2 

i^X^TRlB. TR2mfc^S$ilTV^^. #V— >t 

asi . S2 fcwm&vssimtr&tttoMosh 

40 ^V^^TRls. TRZs&EBSil'OvOrV^ 

[0 0 64] Kfc. 09ft#SIL5Sn^fe. ^2HJS01I(C 
*5(«R»aSL»f^fc:o^TRB J B-rs. 13914. ^^r'J 
■feiU (Til) tBKMf U «fcpt^y-fe;l^ (T21) ^gg 
**>flL SK^^y-feyU (Til) *tt»**r« 
^O#S^c0S&fkS:^-r. ^fiMl^kLT. ft^-YSG 
SrHigh (zL. SSiN^^X^STla, STlb^il 
$««:44. fi^RESET*fc-r*^l*ra«(tHigh 
50 tLT, t'yhy-HNBk^S-t^hiy-PDB 
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USfcfcWtU:. ^Ub/U (Til) ~ (Tml) <7)\,r? 

mftvrmfc:l£5&rs. WitfxtU-feyp (Til) £6!* 

^f-r^, ff-S§-XDECl £Lowfc:U <I^XDEC2 
£High CfitftLTtK. ff-^XDECl £ Loui^S 
fcls^KMiR^-b'ltWl £High £U 
&W2 tiLowK&#U:£££-f6. iOfcl« 
fc^t^U-fe/P (Til) # "1" ttSS <<£L#VMBttii§) 10 
&£J±'b*-y bS&y-b'NBO^&fr^i&L (**j200mV 
Sit) . "0"«ffi" (*L«v^H9B) fcfetfb*-/ b 

-b;MTd ) Ciot. y 5— k/Pb'-y M&y-bN 

y-HNBfc^5— fe/Ub'-y b&y-b*NDfctf>m{4£ 
*>**>SmKtLJtt^a^'f S^tJIItfc^T, b'-y b 

s&bi k-fe^rvrsAi ka&ttfr<89iB? v, t<s 

fi-5f-YSG£Low(~, y-b'i&Wl ^{i^LowlC. ft 
^•XDECl S-High errs. -f-OiSmt-feVXTyr 20 
SA1 tft&ftZit&^K. m^l SAESrLowtU 
ClfLtJ: Ob'-y Miy-HNBfc^S— t;Pb"-y 
-b'NDfc<om(4Ha ? *lflB3ft.-5.. ^'Jb/U (T21) 

[006 5] iJcfc. JJ2miiaffeMi:|g2||Sfi^fccO^ 

Lis^fcov-vTjt^r-s , m i m&mtztm&m* 

tiLJrmZ'ii. ■?«X<7>V-?M<?>W$U&UO S b v V 
>^TRls, TR&^fci-jT&iffiBftt'Jb-y bS 

fr.&<?)T\ y-x&ost&ma^t., -e«^/i'H^yi*< 30 
[0066] -eixtdttu jH2Wt»ct±. #»Ry- 

*f y-X^S2 fcrgM££ft.T VM. ^t'J t;W:fri/ -y 
3 y-ffc UT V v& t> <W 1 fflfilfciMUf 'J b -y b^t V 
-X|gS2 CO^fJi-f^-U-y^g WtLT^S-X* 'Jb 
/USrilo Tb'-y b IStEC^ *U &*fim<3A Vssfc >J b -y 
bSil-S. Lfc**oT. Stfy-X&S2 iW^^&'Jb 
;^SE^-r*&fc:tt« y-*SS2- fc&iftlEfiVss* 40 

£?>H-3t*ttS*3&>'^C7We§ix5. LA>U CTx.(fy- 

3v-ftLT(r->=a-v>fc§tf±. y-x&si omsmub 

.ybB5£bVbt&fcft*£*i.&c:fc«i3:<. U-^mSE 
&fc'fc:i 9&#^(<i#&TL*:fc LT . l2i2M*tf I 

SI i^^Ub/PSrlg^Af-rS^-fcJi, y-J^HOat 

ki^SS. 50 



(10) 1tl§¥8-l 06 7 9 1 

18 

[0067] (^3^Jfi0lJ) <SC*=, ^3^te^c0^* 

KMaBaa^wmittrifeteov^T. si o-i 8£# 

«/n -y ? HSSiaJiH 2 4 £5S U^t¥3l^^%14^ 

-s. m 1 o c(±. 2^s6CTc*jfts^#«'ii^g^ 

=eyb/WTWSS£?FU «*W^rifiit«i±ffi^l*iS 
W{ztJ(ti.Hll^nmti:rat.rfc-6. -r=5:*>^. * 
Tll~-Tnm£ P"3^f ^» ^ t'J-t;V£raffn 
5i]cO=fT5iJ^ffiaUTl§^S<x. Xt'Jb/U (Til) ~ 
(Tmn) . y— bSSWl —Wai. b' y biSBl — Bn . 
V-AfcSl ~Sm . ^JSJRfflb^V^X^STl ~ 
STn . -teVXT^rSAl ~SAn » O^fn— 
Dl — RDm . ^^Afa-y, y-Xf3-7 / SDl 

~sdid (omthBKHffti. fiWWttttiHi 

[0 0 68] *^6fi(5iJ«0^i:LT. Hlt^ 

-nSjgtrJUX., b ^ y ^ T ll~Tmn£0 y — ^. k # 

v— jy»si— sn koBBt. y-xMA^b^vi^' 

X^fiK«OlgSt<08Bao**llFSt-tS^5i--b*Dll~ 

-b'Dll— DmntiO. #gS&Pll— PmnlCfcV^T , «• 
b9V> ? X^Tll~Tiii<oy-XA>feb'W>'^n^ (IS 

4«t«4*l5B!5SAfcit»f*tLi k ^ 3 ^ b fc L 

ti. i£a bf ^r^-f b* k LT^a-rs . 
[0069] mz, mio s-#g8 l^*^> . *$mmiz 

SIW2 . -r^^^'Jb/P (T21) — (T2m) 5— JS 

(Til) fc (T12) lixrW-yv-aV-rfcLTV^fc^ 

(Mi.{f5V) l=^L. #^S?7-b^Wl . Wm CO 
maSr^fiStiLVss (giRlfOV) tifc&r*. RBfrfc: 
S^y-X^S2 ««ffifrt*»iB U+ISKffiVrB («i 
JflV) ICS^L. fH!fi?y-X»Sl , Sm com®.* 
g^maVssfc^-rS. b' ybiaBl ~Bn <0 

laSfcti. b'-y biSBl — Bn Clit^7>r« 
$ixtv^S«:i6. b'-y b&Bl — Bn £0«fi{i:itfl6^fii 

fcfefc. b' y b^Bl ~Bn (Otfili-^tff («« 
«fi[Vss) -CfeSfc-rS. ^^f, Ub;P (T22) 
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"0" «»4fetf>tU-b^ (T22) ttfWHrtnBK 0V) fcRJfitTfc. * * U -bfrOtiM t tf* hMK 

£S3«rV*. £fc s .X^&y-fe/l/ (T12) «3fi$!Ifc:x:7V £&ftrf 2>Z.t Vr— * £Sc*rtr££ . ttttSBRV 

vzs3 WfcUT^***. b'v HRB2 fcy-Xt&Sl CO -XHS2 <0«ffi£K*HiU«Mg«aVriii 1 

«taa*HtX-VssT*ft6fc«>, *^y-fe/U (T12) fcti V) ^HBRV-^iftSl , Sib <7>mft£ 

Wv*\ >*y-fe/P (T22) # "0 n #IOa=&&C:*:£ t^LTMtttVMOBWJCJi-ey-XltSkW 

fiBaiTSS. — *\ Witt, y^U-fe/P (T21) ** LfcXq&y-fe>P (T21) — (T2m) S— jSTS*art-«I 

"1" WBBtfetf^U-fe^ (T21) **f|s»UT«a** k*«rS*OT»-S. LfctfoTMfrfflLWKiV— HK 

sax. b-^ hbbi w4ies3&wl. u-fe/t' (T2 mffl^a^ < — s commm-Mt t &wmm]±imp 

1 ) V u 1 " ttlBfcfc* C t £E8DT'£ 6 . 10 *srtgX'S>^ . 

[0070] ££-C. **V*JV (Til) t±7*TW5/ [0075] Jbe»3gS*WOtt*jeU^T(i^ affi 

ayftU^^ ***HTii»llBt«ii:*a:9. V^^K^)«ffl«rl**aiL+B«fflVrm (WAtflV) 

^^&y-fe;KT2i> m&bi «=saxfc« fc Lfc**. a«y— -^a^ifiB±iB»ajL«««BEvcc 

SE#. ^c^U-fe/l/ (Til) ^JgTV-xHSl fcSBfLffi fcUTtJ:^. 

T U* 3 d fc ft^-f KDllfcioTttWCV** . £ [0076] _fcf£§53 WSfi*0Bl^L*»Ttttr-y b 

user? 4 r^t^^y-********* soma ft*&te»±asitf * h»o«ffi*«HMSfivss x 
*ai-*itrw±_be y tnwi-r* «r t #-e§ 20 [0077] jjassttwcfcH-* kwh nwrot a 

[007 1] J2Lb<OJ:5fc^ fcy— X*S ffifci*a«tX^y-fe;K0LSV^««T3i«BiS. y— 

2 ^^BI^aLfflco«ffl*BiJirr&^rc. ^*y x^k:J:&a^^*y-fe;l^)L&^fifiT*»flEWtc 

( T21 ) — ( T2m ) £-JSfc:ISI*fcB-f £ £ . flJB UT . gl^ffl UlkfREKSftatt: UT fc J: < > £ 

Tii:3tftm-r^K^^^^f^^^iE^^tc RSjtLT t> j: < . d*i4>tem i mmmt rmtamv* 

ttt4ot^4ft«>, IfflBR^^y-fe/Ufc^tiHU^ [0 0 78] ^^Wc^^SS^SfiigP^^r^^ 

[0073] Srfc. JJaWy-X«fe««»tBU*IB [0079111 1 ( a ) - ( c ) Mmi 2(a) — 

Lsv^fBBTaSflBi*. y-^SEE^isasi^^y-fe -rtior*^. 01 1 (a) t=srrxs-e«. pm#m 

SS-SatcUT ^7^. y-x«£EfcJ:4BtJlX f3. §^g^4. ayhn- 

^y-fe/K^US^fifiTSrl»±LTt>J:<. «KBS i 02 R£«j£U x#y?l7o-f^/ 

l«*«fcR«{=«HrS*. i*ifet:WL-CI±Rtc« y-f^^^rT^. ail (b) C^rrxm-C{i. 

[0074] Kt'. ^mtm iz&^xv-v ^crmm: 40 p+ jxy&Aiff&K im&con 

^«fflVss(cL3fe44B^ait^fcov^TK?8-r - B 9&7&£;-r& 0 HI 1 (c) ^-TXMTii, 

■c^T^y— Kswi — wb tomta^SffiSfitvss ran Us as+ -ix-y&x&ftft^^ s 

ittOV) Iz.W&LfzhWTfo*) . mffii£g*&'t&. * 2 1 *mtfi?Z> - 01 2 (a) tC^fXSTii. ffiMK 

ftttfttt " 1 " ««fc*5«t*^ t y-feiUOU* V«E fc UT S i 02 M2 2 SrCVDffifc i OitS"T^ .112 

£^*fttcK£UT:feM«, ^=ey N9^X^I±*7- (b) ^^XSTIi. V^'Xh 2 3^^mUT^>f * 
K»^)«fflS:«*«ffiVss (MitfOV) fcUTfc. . -H*:JBfiW-5««*BHPU. MSttXv^V^lfeicJ: 

"1" 4fcW«r6(fmSfc«U "0" «ffi5rt«f«?S[^ OS 102 JR2 2*x v f-^<v^U# r -f 

SES^v^A. 0 1 0-CSUfc»»ffiU*ffiK:*5ViT^ JWSWto^-bflttfclfW K^*-;U2 4 ^Sf. 
TOT-KIKWl -Win omffi^SSSmffiVss (fliiHf 50 012(c) tC^-TXSrtt. ^y/7fy^Ut^ H 



(12) %tm*P8 - 1 0 6 7 9 1 

21 ■ ■• . 2 2 .... 

m25t:^-->^L^ >-3<yN^~y^^--H5r^ [0082] pJI3 3<7mK£}&< LTn+ JI3 

Jfc-f JJE^V^-f i^'J^M KJR2 5t4ffii|gJf 0A^'-ht^LT*7-fe-/ hfcSr-aTfe ±V>. 131 5 

UT^^-->-^LT4>J:^L. ai^? r-coffiioii* tfM^E 'J -fe/UC9{aj{40 1 3<D^=eU-fe;U0t««J:iJt>^ 

Jit LXW-—>? , LXl> jy±OXST^$ F^-zUXg^^S^tWd ill 6 

f-tfiva •xh=3f-^3j— H^s^isjffifitssiiUTistt i4. iii 5 (c) to«jt£irr&**: y-fe/i^mm#& 

[0080] mz. 013 (a) ~ (d) {±. S2^t ?OIW£mSL WKiy-r- (7n-f^/y-M 

H(=ff£*%y*;i/a«aiHfti^ba-c&&. 01 msx-s>o. 9Wimxto0yw&** ssmm^^n 

3(a) fc*cfX1TC{4. PWmmMl<r)±iZ^ t- tt^ft-Fftjjrf. $*-MBi0.5 S^ay-CpS3 3 
y*/USi02 J&2, 7P-f^/y-f3, Sfilfe 10 Oi^{41E18atons/cii3 T'* 1 ?. -y MfcJSKte 

$K4. 3>hn-;^-h Smf^mms i 02 R& &o-0>-f . KH V-J*H18EB41 VTSjS. I® 

«U x^-y^^o-^^V^'-hfiljtS-^^r ^fcit*|6i-e{±SS![^l«iiLhM=Sr-5T^SC:fc^ 

5. 013 (b) tiZTrrflMXit, \y~S*.V25*Wft t>iPh, 

U ^*-l«tJMM-*«WfeaUTBIPU. Ast [0083] 01 7 (a)~(c)&tf018 (a) . 

a ^>mxt:m^mmn* m-zin&m-h. 113 ( b ) ». m4fietw{=^^=E'j-fe;K7>Matx^^ 

( c ) {c*cf XgT'{4, S i 02 ^S:tfiaLT^-y^^ -f ieOT&S . 017 ( a ) — ( c ) iZT^rxUTli. 

'7?-tZ>ZtXi?-4 W*->l'28&&!8fr&. 013 012 (a) — (c) (CijrfXgfc^C X^-y^S 

( d ) ioTrfxgt:-i±. as+ -^Ji-i^ASr^Tv^ius 7o-f< y^ry-htm^msLLpnr-i x-vzm 

n+ /f3 0£Bj£-r&. 013 (d) "C{±n+ 13 0(4 )£-tSSisSK:P+ 4 ffiiiJxOn-Ji 
7D-f.(i'y'*'-hH*7-t7 KS^TtJO. 5f7 20 9£JB|£U PN^*- h*Sr^L5rV%^tcAs + 

•fe-y b05;*;#£ t4-»M F^*wU2 8c9JMirtlSWr 4 #>1fcAfc??S:V\ igJ6J£c0n+ JS2 lZMffctZ. 
5.013(d) iZ^-tl-y* y bm® 2 9 tfm&fm. 018(a) fcjR-TCiBT, fi^&i: tT S i 

triMtLXmfct&. 013 (d) fcSrT^^y-fe/KO 02 M2 2S-CVD^t±0^-r5. <£{C. PN^ 

W4BJJS=5r^^-Hffl)t$-*UTV>=3:V^. ;y--r*- *-V*mm-Z>ffl&fcS i 02 K2 2J;i7f 

h'fcll«iO#tt* J »*>ix.&. 014{4. 013 (d> lz vfLPNyj^-b^&fitthmimif-himiz-*)- 

^*7*vbb?>i?xf<nmffl&3c : S:i'Si3.l'—i' -f Y*7*-)U24*Wt. *-Of&, 01 8 ( b) [z^t 

a>Ltii>(VVh?>. m&iib ; y> : J^coWt(m^. Xolc. U : JxV3 1 Sr^fSL.. PN^-f r-*2:Jgj£; 

WWiy-h (70-f^/^M mflE-C&D. H -*-«ffM&IHaU BF2+4^>-aEA£-?TTCpil6 1 
^(4^7-t-/ F®J|S2 9kP^-r5n+ Jf£K^fi(cL uilCiO. p!6 1 -n- JI9|SfcS;fr 

(WBTISI) co^ftSr. ^{43j-7-fe«/h1glS2 9 30 [SlffititgPfc LT^I&r&PNr-f 5!"-K*^«$ix5. 
kl»tSn+ Jf 3 0jfilffc:L^ (HtfTlSl) CO [0084] l^XhlC^L^^V-biMtS^n^ -y^ 

•yr-*{40.2 S^o^T'JfeO. FHV-V— X«WE OV-xmUZlS^-t&ffilHzm— Viffir$&KX 

j4i v-e&s. iai0*^- m^tmr^x-am^m^ fco. ^tu^coMS2rtiJin$*5ifc{4^v^ 

2tGia_h^oT k ->5 £ fc . [ 0 0 8 5 ] =5r*5 . ^l^gflcoWIStt^ U lz\£y o 

[008 1] 01 5 (a) — (c) {4. jS3«Bt0J£flS -x-f >-^-h^(iii3tt>c0^fflv^v:^\ MNOS 
•S^^'J-te/KDt&tXSSrSrt-. 01 5 (a) fcStl (metal nitride oxide semiconductor ) J&rt^'J-feJl' 

fST'f4. JJBR1. m2«itOTc0iStXSfc|lI«{=. X *4rfc*»tf*l.*. MOSh^^A^O^-v^/I^tS 

^•^I7D- r-f >-^*-h«JtSr^^rs. 01 5 J^HfillWfc^pfcfcALT. L£vM£mJ££^(fc3i£ 
(b) {'^rtXg-Cte. V^.xh31£!£fliU 40 WS^t'J r-^i-^^SrfflWtt.J: 

FZ+^f^ViiASr^T. ^-hT{=a5<A052 w CJt'p [0086] (ff4«M09) JST. *4Safc«OSrW* 

if 3 3 Zmfcth . B F2+-f ^">-aA{4Afi^T-fi : r> Z. ^ii^a£0|glcfr£t-o^r ,019-023&#Bgu 

fc*^*L<.4 5K 6 0KeV 6E12atoms/cin2 im ^^RWTS. 4«^^»t4^r3WHE«fflK)r 

ShSfctLS* 1 . -<?^rr{=ISS§fLSt,iOT-(45r^„ a-y^E!S0{402 4{c^U3tta!5fe^»lltt¥®*i2 

01 5 (c) {=^-XgT'{4. Ast -fjf-lxiMASrfrV-* '(gSlgco7'ov^l5IK0i:ll— X* 0 ^{4*^-^5. 

^ii«n+ Jf 3 0 015 ( c ) iz^cti: 9 01 9{4*5UIMt*3{t5^*IE'lt^Mc0^ ; ey-fe/U 

pJ13 3£0j£L-aSi§&n+ Jf30Sr^iS$ TU^f^Sr^t. miia^^i-y^U-fe/l'Tt'-ftO 

^iifcCiO. pJf33-«g«n+ S30^^>f ^*!WSaMfc»fc*fe8cftLfcfc<0-C*6. *^56(?iJ 
l<tLTttBW&. 50 TJ4, 01 9{^-TJ:3fc. Wi.{4*2H«o^^y-t;P 
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• 23 2 4 

(T21a) t (T21b ) <0 K \s4 V te*a<0@E&£:fr L U 7D-f^ y^'-h 5 98i±gvgtt^5 80S 

T£5I<Db*>yb£gBl t:rg^£ilT&9. ^^EU-fe^ ffl^C@SH*^^-~>'^-r^. 121 (b) toR 

(T21a ) coy-x(iV-x^S2 fc. jtf^y-fe/l/ (T "TJ: o £7-K«rc*£=J v ho-/uy- h Siixif -4 
2ib) ^v-xi±v-x^s3 fc^-fix^^tLTv^ yu^xx^w^^^y/^ 

5. f — ttcOX^y-fe/U (T21a ) . (T21b *u 7 P-f ^ N 5 9 fc h V * 
) C0V-M±WN<nV-XffiiS2 . S3 izmffiZtlZ JUS i 02 ^^Se^W^y^y^*, 

— S^y-fe^mia ) . (T21b ) WUJ y 3 0 £4 ^yaA^i O^JSU MftS i 02 R2 2 

U3$»<0tr*h«Bl W8«Sfvtl*4. *fz. ?LO>- %mk$h. Si02K2 2txyfA y ?U IMF 

#<M*y-fe;U (T21a ) , (T21b ) W^fB«Wi ^^~^2 8^ScL. >f *>-&Al::J: *)*7± y h H 
^*y-b;P3&«lHlSiiTV%sSr^. -tLT. bWh«B2 10 Wy27SJBW-J. #w<— if-f Xttfy h^y? 

fcitU *t<O^U-fc7MT12a ) . (T12b ) t 9 h 5 7£S3fcU E»»«fc S i 02 BS5 3 £J#S 

(T32a ) , (T32b ) fc#2 t'y b^OHB^IBTT U V-Xllia5 2$:/^-^>^-r^ B JIISIBS54£ 

ffiH$*rt^5 0 ^y-b;U (T12b ) coV-Mi^ * *t»U h 5 7**»^-t>f Xt»* 

*U-fejMT21a ) fc*S^y~x&S2 fc««S*LT U JBBW54fcx y ^<y^L. h'^h^y^bS 

ASS-CO- »<0^ty^ (T32a ) % (T32b ) 7 £BWt& . WtHfMfrWRU tyhi8l5 5^ 

^«a«®*>Ha-Cfc-S. --y^^. 02 1 (b) OTll^ti^W^ 

[0087] JaJhoHSgL y — Xi&si . S2 *)BIfc:2 V&ttt+^MVyMiEv fig^rlF -f y/l— /l^ 

*Oy-HSWla v Wlb£. „ S3 *0Bfc: b«y Kay^^ N57WXi?^^V~yytJ: 0 

2*^07- mW2a, W2b£EKU b'y MIB1 -B3 02 3lZ^rti o fc. ^y-fe/W#ft 

f±. v-F&tv-x&ttzmm-hZoizmmtz. 20 cov-Hja*rao^Em«i^««^LT7a--ir 

bfy h-a^^EU-fe/l' (T) W-x7*-W«ta -7M ^^h59fcJJBSS!Sfe^58W<itt^fc 

KSfvO**. 3r;fc. **^y-t/i^ (T) *tf*-M±7 Wm.izW-->y\^izzt\,zmm^&i><oX\ xlf 

6. 7-FiSWla. Wlb-W3a. W3bte'£i7.m L J W< . WWKrft «*WM^*4 . 

y-Xt&Sl -S3 lifiimv^ [0090] 3r*5. 02 lf«^tl/>f T*7 h\±~?*? 

x=J-^iC. b'»yh&Bl — Bllttix^tmmfRmb? ^h^-^i^^y^iVcn^hm^LX^ 
y^x^STi — ST3 r^U^yxryrsAi — ' ^SESfctxiM >7Wi*ozJfroi ifglc=5r^T 

S A3 «H«3*t. ^^x^-^tc^^^TV^. ^^^^^^-^ytiS^^^^-r^ 
[0088] I120^-n«5§T-i^ JUEBI19 30 t> tfTC»0 . xlM ^I^-;l^^fiB^L^:<T fci 

^^y-b/^Srif^-r^^^y b^y^x^eoy- [0091 ] 02 letcs-rjc^y-fe/H*. ±ie 

xfflKc±i5»35IS6MT3*^3ti d^il^lSaSP^ 013(d) te^Ufctf^-fc-y MRM&raKL^flBtfr 

RLfcfll£S?*\ £*>»Cliy-*»Sl , S2 . -fc tn7D-f-fy/y- b^y-fe/U (S3HfifeMc 

jtf^U h^y^^fc^ ^~KD12a . D12b,D *5(t4»2flBgW) Srffl^TV^^\ ^nC=H£rSfc 

2 1a , -»#B)ES*lTli««c* #KWyfc«!J h cOT**S:<. ^1,13, S4^3©P0^t185S^^^ 

[oo89]ac^. ^smHfctJW&^^ey-fe/u (T) [0092] *mtmiz&^x. m&m&58* 
<vtm*7Ftffimm* 02 1 ( b > a^hawtif 40 ^LT^iv^ 

HHTfc*. i2 2liWi^OT7Q-f^ [0093] *SBfiW*C*5V^T. 7a-f^ V 

y^-hcOA7^y^^^L?t^T'J)^. 02 3 ^'-h 5 9 fc^yhn-;^ h 5 fc y-J^ffitS 5 2 

3<2ffim§£iii$i> 5 4«BS^im. 5 5(iby M£ [0094] *«W!*3»v^r V-^B«5 2«4 

^h. 5 8(SgttHlS. 5 9(i^-^-^>^^co^n- [00951 ^1. HI 9fc«BLart&«fe. ^llSfeW^ 

•r>f y^-hTS>4o 01 8C*rr±3^ ^a*lfi] IB»lBL*?6fc:ov^TRW*. *SOW»-eJ4B»ffi L 

#<rfM ^l^SStfflWW *«4» 1 mmbftmvMBMftVlllfratt. 0 1 9 
L^^^co^14^5 85:W0*5:4J:^^« 50 &5»ttB2 0 fcS5f i 5 fc. ffifitf 2*C0 1 7-F$SW 
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lb, w&vmmmx-iiiL'mmK. man. 5 v> 

fc» ^jM&V-FI&Wla. W2b— W3bcomfi^Jg%tt{a 

4>^ma (PJi«. i v) ^mmv~^si . 

S3 -~S4 OTSfiSrJgtfimffi 0 V) . £TtO 

fcf . 0 V) fcU y-KISWlb. W2at^SiiTV^-5 

^T<7>> * »j -fc^— fs^^as u-r s . 

[00 9 6] Srfc, @2 0^«Jt^ri:<. *3jftit0f 

m<it= U:ifc * gs*aj UT i> i v k 

[00 9 7] £tl* f7l"»5/g >"ftrSX* y-te/k** 

S609fc RHKc 1 l*«*-igfcSS»as-rJ: a fc U 

[00 98] Srfc. 2f£|l^fico^^tt^tUtli7u 
-T--f >^-bSr<fi.7tt<30^ffl^^A\ MNOS 
(metal nitride oxide semiconductor ) M^^E'J-fe/U 

JiO*eiil^tm^SraAL-C, U#VMS«E£^ffc;$-ti- 
[00 99] 

[fSHBoS&Jil] £Lkfi»iUtJ:3<c. 3fc£iillXtt209 

[0100] 3 confer JrfUf.. ^SHiRV-xgl 

»HJ U tflRfcfi&jt*-* i t 6 . 
[oioi] S*Jl4^9Bfc:itT.{f. y-^&fcifctt 

[0102] ft^]®5co%HBt<tft{f % ^^U-fe/PcofB 

m^mnm^Ln^.. jg^y-^tsio-x^y-t:;^ 

[0 1 03] ltSSH6<?)3WBfcJ:Wf. ^^'J-fe^Oie 
[01 04] f£&T%7<7Mmz£tll£. ^}7T4®s<?i 



a. 

[0105] et?m8emilz£tltt. y-X«EtJ: 
•5 US VMBffiff<OKT£:*:S < J: 3 fc Ufcc0T\ D 
•fe;KOffl23 >-r^ * ^ < UT^iK Ui&^Sr 

[0106] HI33S9 XJ± 1 OWSWfc: J:*U*. ^Sfc 

io cox\ 7a- f -f hcov—xm^m^-^ktt: 

±%<YUJ >\Mco®MMii;ltZ%;k- 0 tc-r* £ b tfX' 
lot. y-^mffCJ:SUSV^^ff«OffiTSSr 
±%<-T&c\ttfX'%&. 

[0107] mtm 1 1 «ww= m»ai uma 

U5t1t3 J:3fc:U)tcoT\ SS^ajU^tiiftSV-HSt 

m®&m&c\.b&x'Z&. 

[EIffieo@m^iKBJ] 

20 mil mi mmwo^mimgmvm&Bi.vmx-iii 
L®fr$:mmts.tzit><7)wmmmx'$>& . 
[H2] mizmmnftmkv-*. y\s* ^mmzm 

t y -fe;K^»f®0T-* & . 

[04 ] ^l|yfifd<0^-7-tv M8iI£H-3-£*^ y-fe 

[ @ 5 ] is i ntsw);* * y -fe/K^> u # v "^mfffl-Teo 
30 [h 6 ] m 1 3asMtf>^#i&!3i£i:<7).x ^ y -fe/uru 

[07 ] ^l5lig^l^^U^t=*Jtt.S#g5cofI-f- 

[08] ^2^teMco^«cieii^co^ ; &y-te/PTi' 
[09] mimffl%nm*KL-%mt,z$>vz&&<om^ 

[01 o] msmmco^^u^/uTu^ c?>m&b%tfr 
tiLumb *mmthtzfrnwm®mx'$3Z> . 
40 [01 1 ] &3mmm<?>mi®mmizi%2>ji*v-b:ju<?> 
satx^coo^n+ m^mm-^x'<r>TM.^za^hm 
mn^&ttmmx'ib & . 

[012] m3mmv>m 1 m&mizm&j**: y -tyuco 

IStl^Oo^S i 02 WSSyg •/ Y*-?** 

5rtfflfffi0-ej)S. 

[013] KI3«t»f^R2«tt0ft=a«3|-7-by MS 

so [014] m3mm<om2immizisii&*7±:v ms 
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t s 1 5 ] m 3 xtmoft 3 ffiwtfli * > * y -fe/pw 

5. 

[si 7] *3mmtom4n&m&ik*>x i z»±ti*> 

[His] m3mkm<7>s4ffimiiz&&x^y4;/w 
istxgco a *> s i 02 mnjatttikP n h 
js-ts * -e^xgicxg^fc n-sfiut^fl; £5jrf iff® 

[@i 9i B4^sfieij^=&y-fe/pri^>f^)5sat^ 

[02 o j f54m-mmcorj ^-Ktwtfex* u-fe*- 



[02 1 ] ^^jfew^ty-fe/u^itsr^H-Bfffia 
&.tpp®0T'&§. 

[022] SS4 ^0ij£D¥^ttietigE<59* U -b/Pco 

7D-f< yy-tf— vcr>/t-5>— -yfttm&iFt^ffim 
[023] mimmintmm&wgmcox^ y 



[02 4] ^*0^f*E1sllS^fWfB!t^^yo 

[025] m«o¥mmz®gmv>x*: y -fc;PT w co 
m^Rxm^m Lmmmttz *a6<9m§vii!g&0T-$> 
a. 

[026] m&^mmgmnx^v-twL*^ 
[02 7 ] mmff&mmzmmwx*: y-fc/uo^sas 
io [028] w^mmL'^m.m^m.^^m. 
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